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® In this invention, a first slider (13) is slidably 
provided in a holding part (12) provided in a housing 
part (11) within a car, a second slider (14) is further 
slidably provided along this first slider (13) and a 
liquid crystal display (17) is rotatably provided 
through a hinge (15) at the tip of this second slider 
(14). Further, an engaging means is provided on said 
housing part (11) and second slider (14) so that, 
when the liquid crystal display (17) is housed, the 
above mentioned display, second slider and first 
slider may be disengageably housed within the 
above mentioned holding part by the above men- 
tioned engaging means and the liquid crystal display 
may be always kept energized in the sliding direc- 
tion by the energizing means and. when the liquid 
crystal display (17) is to be used, it may be easy to 
move in the sliding direction by the energizing force. 

With such formation, when the liquid crystal dis- 
play (17) is to be used, it is perfectly pulled out of 
the holding part (12) and is rotated upward at the 
end so that the liquid crystal displaying part (16) 
may face the driver side and, by the operation 
reverse to this, the liquid crystal display (17) can be 
housed within the holding part (12). 




1 EP 0 409 232 A2 2 

CAR-MOUNTED VIDEO DISPLAYING APPARATUS 



Background of the Invention: 



Reld of the Invention: 

This invention relates to a car-mounted video 
displaying apparatus provided within a car to pro- 
vide the driver or the like with various kinds of 
information. 



Description of the Related Arts: 

Recently, such car as particularly a passenger 
car is provided within it with a display for improving 
the inhabitabiiity and driving operatability. 

Such display has it mostly as one of the ob- 
jects to provide the driver of the car with various 
kinds of information and is preferrably embedded 
in such front surface facing the driver's seat as the 
console box surface or dashboard surface or within 
this dashboard. 

However, generally in such parts are arranged 
such audio apparatus as a radio or stereo set and 
such various apparatus as a ventilator grill of an air 
conditioner. Therefore, in case the above men- 
tioned display is formed of a CRT (cathode ray 
tube), it will be difficult to secure the space. 

Therefore, for example, in the publication of 
Japanese Patent Application Laid Open 
No.2821 39/1 986 is disclosed an art wherein a slider 
sifdable toward the near side (toward the driver) is 
provided within the above mentioned console box 
and a liquid crystal display is housed within the 
slider. This liquid crystal display is formed to be of 
dimensions within the DIN (Deutsche Industne 
Norm), is connected on the near side (driver's seat 
side) with the above mentined slider at the near 
side end so as to be rotatable through a hinge and 
is provided on the upper surface with a liquid 
crystal display part. 

As required, the slider is pulled out, the liquid 
crystal display is raised on the front side (the side 
opposite the driver's seat side) and the angle is 
fixed by a bendable stay provided on the back 
surface of the above mentioned liquid display. 

However, according to this art, in the case of 
raising the liquid crystal display, first of all. the 
slider must be pulled out to be above the length of 
the liquid crystal display and the operation is com- 
plicated. 

Also, for example, in the publication of Japa- 
nese Patent Application Laid Open No.283374/1988 
is disclosed an art wherein the slider is connected 



at the near side end with the above mentioned 
liquid crystal display at the front side end through a 
hinge. 

That is to say. as shown in Rgs. 11 and 12. a 

5 console box 1 is provided with a housing part 2 
which is provided slidably with a slider 3 fonnried to 
be comparatively short. At the near side end of this 
slider 3 is rotatably provided a liquid crystal display 
4 through a hinge so that, as required, when the 

70 above mentioned slider 3 Is slid to the near side, 
the liquid crystal display 4 may be pulled out and 
rotated through the hinge. 

However, in this prior art, in case the liquid 
crystal display 4 is rotated downward to be op- 

76 posed to the driver's seat as shown by the two- 
point chain line in Rg. 12, such other devices 
arranged in the above mentioned console box 1 as 
the audio apparatus 5 will be hidden by the back 
surface of the liquid crystal display 4 so as to be 

20 inoperative or the ash tray 6 will be likely to be- 
come difficult to use. Further, in case the car on 
which this art is used is a small car. the liquid 
crystal display 4 will contact the change lever 7 to 
be likely to become unable to rotate as shown by 

25 the two-point chain line in Fig. 12. 

In order to cope with it, the above mentioned 
liquid crystal display 4 may be considered to be 
fonmed to rotate to the upper side. However, gen- 
erally the dashboard 8 is provided with an overhan- 

30 ging part 9 to intercept light and therefore, as 
shown by the solid line in Fig. 12, the above 
mentioned liquid crystal display 4 may contact this 
overhanging part 9 to be likely to become unable 
to be well rotated. On the other hand, if the above 

35 mentioned slider 3 fitting position is moved down- 
wards a sufficient rotation will be possible but the 
perceptibility of the liquid crystal will be unavoidab- 
ly deteriorated. 

40 

Summary of the Invention: 

The present invention is made to solve this 
problem and has it as an object to provide a car- 

45 mounted video displaying apparatus wherein a dis- 
play can be not only housed within a small space 
but also pulled out by a simple operation and 
opposed to the driver or the like and the operatabil- 
ity and perceptibility of other apparatus are pre- 

50 vented from being deteriorated. 

That is to say, a car-mounted video displaying 
apparatus according to the pesent invention com- 
prises a holding part provided in a housing part 
within a car, a first slider slidably provided in this 
holding part, a second slider further slidable along 
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this first slider, a liprovided at the tip of this second 
slider, an engaging means for engaging the above 
mentioned liquid crystal display, second slider and 
first slider within the above mentioned holding part 
and an energizing means for energizing the above 
mentioned second slider, liquid crystal display and 
first slider in the sliding direction while engaged by 
this engaging means and moving them in the slil- 
ding direction when the engagement by the engag- 
ing means is released. 



Brief Description of the Drawings: 

Fig. 1 is a perspective view of a car-mounted 
video displaying apparatus relating to an em- 
bodiment of the present invention. 
Fig. 2 is a bottom view showing the apparatus of 
Rg. 1 as housed. 
Fig. 3 is a side view of Fig. 2. 
Fig. 4 is an elevation of Rg. 2, 
Rg. 5 is a bottom view showing a display of the 
apparatus of Fig. 1 as pulled out 
Rg. 6 is a side view of Fig. 5. 
Rg. 7 is a side view showing the display of the 
apparatus of Fig. 1 as rotated. 
Fig. 8 is a perspective view of the car-mounted 
video displaying apparatus of Rg. 1 as dis- 
assembled. 

Rg. 9 is a side view showing the operation of 
the apparatus of Rg. 1 as fitted to a car. 
Rg. 10 is an explanatory view showing an ac- 
companying effect of the apparatus of Fig. 1 as 
fitted to a car. 

Rg. 11 is an elevation of a dashboard relating to 
a prior art. 

Rg. 12 is a side view showing the operation of 
the liquid crystal display of Rg. 11. 

Detailed Description of the Preferred Embodiment: 

Fig. 1 is a perspective view of a car-mounted 
video displaying apparatus showing an embodi- 
ment of the present invention. In Rg. 1, the refer- 
ence numeral 1 1 represents a cover. A holding part 
12 fonned of a pair of channel-like members is 
fixed on the right and left inside this cover 11 as 
shown in Fig. (b) and is provided slidably with a 
first slider 13 formed lil<e a rectangular pipe. 

A slidable second slider 14 is housed within 
this first slider 13. A display 17 having a liquid 
crystal displaying part 16 on the lower surface is 
provided rotatably as shown in Rg. (c) through a 
hinge 15 arranged on the driver's seat side in the 
sliding direction of the second slider 14. 

As shown in the bottom views in Figs. 2 and 5, 
a bar-lilce engaging pin 18 is provided on the inside 
surface of the inner part of the above mentioned 



cover 11 and, on the other hand, a heart cam 19 
engaging with this engaging pin 18 is provided on 
the front side of the above mentioned second slider 
14. The heart cam 19 is rotatably fitted at one end 

5 to a pin 19a provided on the second slider 14 with 
the rotation angle regulated and is given an en- 
ergizing force in one direction (in the drawing, in 
the clockwise direction) by a spring 19b. The heart 
cam 19 is formed at the other end to be substan- 

70 tially heart-like, is curved arcuately in the front side 
direction in the outside form and is formed to be 
concave in the front side direction In the inside 
fomn. And then, when the engaging pin 18 contacts 
the heart cam 19 in the arcuate part of its contour. 

76 the cam in the arcuate part will be rotated counter- 
clockwise and, when the tip of the arcuate part of 
the cam rotates to the position of the pin 18 and 
the pin 18 enters the concave part on the inside, 
the cam will be rotated clockwise by the energizing 

20 force of the spring 19b and the pin 18 will be 
engaged with the cam in the concave part. On the 
contrary, in releasing this engagement, when the 
liquid crystal display 17 is pressed from the right in 
the drawing to push the second slider 14 leftward, 

25 the cam in the concave part and the pin 18 will be 
disengaged with each other, the heart cam 19 will 
be rotated clockwise by the energizing force of the 
spring 19b, the pin 18 wilt further enter the concave 
part inside the heart cam 19 and will enter an 

30 disengaging guide groove not illustrated provided 
there and thereby the heart cam 19 and pin 18 will 
be perfectly disengaged with each other. Thus, 
when the heart cam 19 is engaged with the above 
mentioned engaging pin 18, the above mentioned 

35 second slider 14 and first slider 13 will be disen- 
gageably fixed to the cover 11. Also, a resilient 
body 21 is arranged on the inside surface of the 
inner part of the above mentioned cover 11 and is 
formed of a coil spring fitted to the inside surface 

40 of the cover 11. The spring is fixed at one end in 
contact with the inside surface of the cover 11 and 
is opened at the other end so as to be able to 
generate an energizing force to the driver's seat 
side in the sliding direction. In case the above 

45 mentioned second slider 14 is fixed to the holding 
part 12, a bar-like pressing pin 22 provided at the 
front side end of this second slider 14 will be 
pressed by the above mentioned resilient body 21 
so that the second slider 14 may be always en- 

50 ergized to the driver's seat side. By the way, it is 
needless to say that the member to contact the 
resilient body 21 need not always be a bar-like pin 
but may be plate-like. 

As shown in the side view of Rg. 3. the length 

55 of the above mentioned holding part 12 is so set 
that, in case the above mentioned second slider 14 
is fixed to the holding part 12, the driver's seat side 
end surface of the display 17 may substantially 
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coincide with the driver's seat side end part of the 
cover 11. When the above mentioned display 17 Is 
pressed on the driver's seat side end surface, the 
above mentioned heart cam 19 and engaging pin 
18 will be disengaged with each other and. when 
the pressing pin 22 is pressed by the resilient body 
21, as shown in the bottom view of Fig. 5 and the 
side view of Rg. 6, the above mentioned first slider 
13 and second slider 14 will be projected to the 
driver's seat side out of the end surface of the 
cover 11, 

Also, as shown in the side view of Rg. 7 
showing the display as rotated, when the above 
mentioned hinge 15 is projected out of the slider13, 
the display 17 will become bendable with respect 
to the second slider 14 through this hinge 15 and 
the liquid crystal displaying part 1 6 provided on the 
lower surface of the above mentioned display 17 
will be able to be directed to the driver's seat side. 

Rg. 8 shows a perspective view of a car- 
mounted video displaying apparatus as disassem- 
bled. As shown in Rg. 8, a stopper 23 formed like 
a projection is provided on each side surface of the 
above mentioned slider 14 and contacts an engag- 
ing part 24 provided like a projection on each 
inside surface side of the driver's seat side of the 
above mentioned first slider 13 so that, when the 
display 17 is pulled out, the above mentioned sec- 
ond slider 14 will not be pulled out of the first slider 
13 but both will remain engaged with each other. 
Further, by the stopper 23 and engaging part 24. 
the second slider 14 will be stopped in the position 
in which the hinge 15 projects out of the first slider 
13. Also, stoppers 25 are provided on the front side 
lower surface of the above mentioned first slider 13 
and contact reinforcing members 26 fixed above 
and below the above mentioned holding part 12 so 
that the above mentioned first slider 13 and holding 
part 12 may be kept engaged. The holding part 12 
is formed of a pair of members opposed to each 
other and has a circuit substrate 27 fitted to the 
upper side. The cover 11 is formed of a channel- 
like frame 28 and a pair of lids 29 fitted to the 
upper and lower sides and has the engaging pin 18 
and resilient body 21 fitted to the inside surface of 
the inner part of the frame 28. 

As shown in the side view showing the opera- 
tion in Rg. 9, the car-mounted video displaying 
apparatus having such formation as in the above is 
housed in a housing recess 30a fomned to be of 
substantially the same shape as of the cover 11, 
for example, of a dashboard 30. The above men- 
tioned housing recess 30a is provided in the upper 
part of the dashboard 30 and above another hous- 
ing recess 31a in which such audio apparatus 31 
as a radio set is housed and is inclined upward 
toward the driver's seat side so that, even in case 
the display 17 is pulled out, it may not contact a 



change lever 32. 

In the case of pulling out the display 17, the 
end part of the display 17 exposed out of the 
driver's seat side end part of the holding part 12 

5 within the cover 1 1 is pressed with a finger or the 
like to disengage the heart cam 19 provided in the 
second slider 14 and the engaging pin 18 fitted to 
the above mentioned cover 11 with each other. In 
this state, when the press by the finger or the like 

70 on the above mentioned display 17 is released, the 
first slider 13 holding the display 17 will be moved 
to the driver's seat side within the range of the 
energizing force of the resilient body 21 . 

Then, when the above mentioned display 17 is 

75 gripped at the driver's seat side end or the like and 
is pulled to the driver's seat side, stoppers 25 of 
the first slider 13 will contact the reinforcing mem- 
bers 26 to stop the above mentioned first slider 13. 
In this state, when the display 17 is further 

20 pulled, the second slider 14 will be slid with re- 
spect to the above mentioned first slider 13, the 
hinge 15 provided on the driver's seat side of this 
second slider 14 will be projected to the driver's 
seat side out of the above mentioned first slider 13 

25 and the stopper 23 will contact the engaging part 
24 to stop the movement of the second slider 14. 

Then, as the above mentioned display 17 can 
be rotated through the above mentioned hinge 15, 
as shown by the two-point chain line in Rg. 9, the 

30 display 17 will be rotated upward at the driver's 
seat side end so that the liquid crystal displaying 
part provided on the lower surface of the display 
17 may be directed to the driver's seat side. 

In this state, the above mentioned first slider 13 

35 is slid to the front side and the above mentioned 
display 17 is moved until the back surface of the 
display 17 contacts the overhanging part 33 of the 
above mentioned dashboard 30. As a resullt. this 
display 17 will have on the back the overhanging 

40 part 33 on which nothing is anranged, will be pre- 
vented from making it difficulty to operate other 
devices arranged on the dashboard 30 and will 
minimize the space it occupies. 

As shown in the side view of Rg. 10, when 

45 only the above mentioned display 17 or only the 
first slider 13 holding this display 17 is pulled out 
the upper surface of the display 17 or first slider 13 
will be able to be used as a mounting stand on 
which any small articles (for example, cigarettes) 

50 34 may be mounted. 

On the other hand, in the case of housing the 
display 17, the display 17 is gripped at the upper 
end and is rotated with the hinge 15 as a center so 
as to be substantially aligned with the first slider 

55 13. Then, when this display 17 is pressed at the 
driver's seat side end to the front side, the above 
mentioned first slider 13 will slide in the holding 
part 12 and will contact the Inside surface of the 
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inner part of the cover 11 so as to stop. Then, 
when the above mentioned display 17 is further 
pressed, the second slider 14 will slide within the 
above mentioned first slider 13 to the front side 
and the pressing pin 22 provided on this second 
slider 14 will contact the resilient body 21 arranged 
In the above mentioned cover 11. When the display 
17 is further pressed against the energizing force 
of this resilient body 21. the heart cam 19 of the 
above mentioned second slider 14 will engage with 
the engaging pin 18 of the cover 11 so as to fix the 
display 17 and cover 11 with each other. 

As explained above, the car-mounted video 
displaying apparatus according to the present in- 
vention has advantages that not only the display 
housing space can be saved but also the display 
can be pulled out by a simple operation to be 
opposed to the driver or the like and will not 
deteriorate the operatability and perceptibility of 
other apparatus. There is also an accompanying 
effect that, as the display is housed with the liquid 
crystal displaying part directed below, when the 
display is not used, it will be able to be used as a 
stand on which any articles may be placed. 

By the ways the present invention Is not limited 
to the above mentioned embodiment but can be 
variously modified and worked in the range not 
deviating from its subject matter. 

Reference signs in the claims are intended for 
better understanding and shall not limit the scope. 



cording to claim 1 characterized In that a first 
stopper means for keeping said holding part(12) 
and first slider(13) engaged with each other when 
said first slider(13) slides is provided between said 
5 holding part{12) and first slider(13). 

3. A car-mounted video displaying apparatus ac- 
cording to claim 1 characterized in that a second 
stopper means for keeping said first and second 
sliders(13),(14) engaged with each other when said 

70 first and second siiders(13).(14) slide is provided 
between said first slider(13) and second slider(14). 

4. A car-mounted video displaying apparatus ac- 
cording to claim 1 characterized In that said engag- 
ing means comprises: 

75 an engaging pin(18) provided in the inner part of a 
housing part in which said holding part(12) is pro- 
vided; and 

a heart cam(19) provided on the front side of said 
second slider(14) to disengageably engage said 
20 engaging pin(18). 

5. A car-mounted video displaying apparatus ac- 
cording to claim 1 characterized in that said en- 
ergizing means comprises: 

a resilient body{21) provided in the inner part of a 
25 housing part in which said holding part(12) is pro- 
vided: and 

a member(22) provided on the front side of said 
second slider(l4) to press said resilient body(21). 

30 



Claims 

1. A car-mounted video displaying apparatus 35 
wherein a liquid crystal display is housed by 
means of sliders so as to be able to be put into 

and out of a housing part provided within a car, 
characterized by comprising: 

a holding part(12) provided within said housing 40 
part; 

a first slider(13) slidably provided in said holding 
part(12); 

a second sllder(14) further slidable along said first 
slider(13); 45 
a liquid crystal display(17) provided rotatably 
through a hinge(15) provided at the tip of said 
second slider(14): 

an engaging means for engaging said liquid crystal 
display{17), second slider{14) and first slider(13) so 
within said holding part(12); and 
an energizing means for energizing said second 
slider(14). liquid crystal display(17) and first slider- 
(13) in the sliding direction while engaged by said 
engaging means and moving them in the sliding 55 
direction when the said engaging means Is re- 
leased. 

2. A car-mounted video displaying apparatus ac- 
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FIG. 1(b) 




FIG.l(c) 
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FIG. 2 
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FIG. 9 
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FIG.11 

(RELATED ART) 




FIG. 12 

(RELATED ART) 



